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Introduction 
In Japan, rice supply has exceeded domestic demand and so rice production has been adjusted accordingly for 
about 40 years. A typical adjustment is the rotation of paddy rice (Oryza sativa L.) in paddy fields and upland 
crops in drained paddy fields, and this has been promoted to improve the self-sufficiency rates of upland crops. 
In the northeast of Japan, soybean (Glycine max (L.) Merr.) is a major crop in this rotation sequence. Because the 
yield of soybean reflects soil nitrogen (N) fertility, enhancement of soil N fertility in the crop rotation of paddy 
rice and upland soybean (paddy-upland rotation) is important. However, the quantitative relationship between 
soil N fertility and soil management including the application of organic materials and the paddy-upland rotation 
cycle is still vague. This study was performed to investigate the current soil N fertility of paddy soils affected by 
repeated application of cattle manure compost in paddy-upland rotation. 
Materials and Methods 
Topsoils of gray lowland soil (Fluvisols) were collected from 22 fields of five different farmers in Daisen, 
Akita prefecture, in northeast Japan, where paddy-upland rotation was conducted. Over five soil sample replicas 
were collected in each field. These soils were mixed well and air dried at room temperature. The air dried soil 
was passed through a 2-mm sieve and subjected to analysis. The collection of soil samples was performed after 
the crop season (October) of2007. Available N of the soil was measured following submerged soil incubation for 
four weeks at 30°C. Soil total N and carbon (C) were measured by the dry combustion method. 
Results and Discussions 
Regardless of cattle manure compost application, a significant negative correlation was found between avail-
able soil N and an increase in the proportions of upland seasons to total crop seasons after the initiation of paddy-
upland rotation (upland frequency). Soil total N and total C also tended to decrease with an increase of upland 
frequency. In fields with repeated application of cattle manure compost, the soil available N was higher than in 
fields where only crop residue was applied. A significant negative correlation was also found between the soil 
available N: total N ratio and upland frequency. This indicates that the part of soil N related to available N was 
notably lost by the use of paddy fields as upland fields. In order to sustain available soil N over the minimum 
suitable level of 80 mg kg-I, upland frequency should not exceed 65% when only crop residues and no other 
organic materials are applied. The upland frequency can be raised by the repeated application of cattle manure 
compost which maintains a higher level of available soil N. The results imply that care should be taken to main-
tain the N fertility of paddy soil at a suitable level in paddy-upland rotation and that upland frequency and or-
ganic materials applied are important factors to do this. 
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